years, with symptomatic achalasia proven by manometry and radiology were studied. Twelve patients were newly diagnosed as having achalasia and had received no previous treatment while the remaining five had previously undergone pneumatic dilatation of the cardia on one or more occasions but had developed recurrence of dysphagia.
SUMMARY Radiotelemetric ambulatory 24 hour oesophageal pH measurement was carried out in 17 patients with symptomatic manometrically proven achalasia before and after pneumatic dilatation. Before dilatation an abnormally high percentage acid exposure time was present but typical episodes of gastro-oesophageal reflux occurred in only one patient. In nine patients who had a oesophageal food residue these values were significantly greater than those found in the remaining patients without retained food. Analysis of oesophageal food residues revealed that the low pH was predominantly caused by lactic acid. These findings indicate that preoperative oesophageal pH studies do not offer a valid means of selection of patients in whom an antireflux procedure should be combined with cardiomyotomy. Repeat studies one week after pneumatic dilatation showed a fall in the acid exposure time in patients with initial food residue presumably resulting from improved oesophageal emptying after treatment. A significant rise in acid exposure time after dilatation was seen in those patients without initial food residue presumably resulting from gastro-oesophageal reflux after therapeutic disruption of the lower oesophageal sphincter. Troublesome symptoms of gastro-oesophageal reflux were, however, uncommon after bag dilatation.
Treatment of achalasia by forceful dilatation or surgical cardiomyotomy produces good relief of symptoms but may result in gastro-oesophageal reflux.' Few studies have assessed the oesophageal pH before treatment but it has been shown that gastro-oesophageal reflux may occur2 and this has led to the suggestion that in these patients an antireflux procedure should be done at the same time as cardiomyotomy.3 In order to investigate oesophageal pH further and to assess the effect of forceful dilatation we have carried out 24 hour oesophageal pH measurements in a group of patients before and after treatment of achalasia by pneumatic dilatation of the cardia.
Methods
PATI E NTS years, with symptomatic achalasia proven by manometry and radiology were studied. Twelve patients were newly diagnosed as having achalasia and had received no previous treatment while the remaining five had previously undergone pneumatic dilatation of the cardia on one or more occasions but had developed recurrence of dysphagia.
All patients were admitted to hospital for their pretreatment assessment and this allowed the diagnosis of achalasia to be confirmed in new patients. After an overnight fast the patients underwent 24 hour oesophageal pH monitoring using a pH sensitive radio telemetric capsule and portable receiving equipment (MR 1000 solid state system, Oxford Medical Systems Ltd). 4 The capsule was placed 5 cm above the proximal end of the lower oesophageal sphincter as identified manometrically and tethered using a fine nylon thread taped to the cheek. Signals from the capsule were detected by an aerial belt around the chest connected to a solid state recorder. For the duration of the study patients were encouraged to be fully ambulant in the hospital 883 environment and food with a pH value of less than 5 was avoided. At the end of the study the data was played back using a micro processor controlled playback unit linked to a standard digital printer. Data were analysed by calculating the time below pH5 and below pH4 expressing each as a percentage of the total, day and night recording period thus obtaining a percentage acid exposure time (%AET).
After a 12 hour fast the patients underwent endoscopy and pneumatic dilatation of the cardia using the Rider-Moeller bag under general anaesthesia. 5 The presence of food residue in the oesophagus was noted and a sample collected for measurement of its pH, titratable acidity and organic acid content using gas liquid chromatography.
One week after pneumatic dilatation the 24 hour oesophageal pH study was repeated.
STATISTICAL ANALYSIS
The %AET was calculated for patients before and after pneumatic dilatation. The values were compared between groups of patients using the Mann Whitney U test for non-parametric data.
Results
For purposes of analysis and comparison the patients were divided into two groups; the nine with oesophageal food residue at endoscopy and the remaining (Fig. 1) . Analysis of the oesophageal residue obtained from patients with retained food revealed this to be acidic (median pH 3-8, range 3.5-4.0). The acidity of the residue was found to be largely caused by the lactic acid content which accounted for between 91 and 97% of the total acid.
After pneumatic dilatation no food residues remained and acid exposure tended to be greater in patients with than in those without initial food residue but this difference was only significant for nocturnal pH measurement (Fig. 2) . Those patients with initial food residue showed a fall in total %AET for both pH values after pneumatic dilatation. These changes were less marked at night than during the day (Fig. 3) . In those patients without initial food residue, pneumatic dilatation produced a significant increase in total and nocturnal %AET for pH<5, to reach pathological levels. There was, however, no change in the value for pH<4 (Fig. 4) .
Typical episodes of gastro-oesophageal reflux (defined as a sharp fall in pH of at least 2 pH units to below pH5 or pH4) before treatment occurred in only one patient who had a relatively normal calibre oesophagus without retained food. Other recordings from patients without food residue were essentially normal but in those with retained food a low basal oesophageal pH was common (values between pH 4 and 5). After dilatation no increase in typical episodes of gastro-oesophageal reflux was observed but in some patients the oesophageal basal pH tended to be lower than in the pretreatment study (values between pH 3 and 4).
Discussion
Gastro-oesophageal reflux may occasionally precede the development of achalasia' and has been reported to occur in between a quarter and a half of patients with established achalasia as revealed by oesophageal pH recording.2 In one of these studies, however,' an associated hiatal hernia was often present which is normally a rare finding in achalasia7 and may have predisposed to reflux. In the other' a less physiological method than those now available was used. The preoperative finding of high oesophageal acidity has been used to select patients in whom cardio myotomy should be supplemented by an antireflux procedure.
The present study indicates that gastrooesophageal reflux is distinctly uncommon in symptomatic achalasia before treatment and typical episodes of gastro-oesophageal reflux were recorded in only one of our 17 patients. Here the frequency duration index of gastro-oesophageal refluxx was within the physiological as opposed to pathological episodes of reflux. Our findings suggest that a high pretreatment level of oesophageal acidity in achalasia is much more likely to be the result of lactic acid produced by fermentation of retained food residues; pretreatment oesophageal exposure was significantly higher in those patients with oesophageal food retention than in those without and the slow downward drift of oesophageal pH.to reach a level corresponding with that caused by lactic acid in aspirated food residues together with the absence of episodic changes both support this view. Preoperative oesophageal pH monitoring is therefore an invalid method for the selection of patients requiring an antireflux procedure at the time of cardiomyotomy.
In the absence of coordinated oesophageal peristalsis in achalasia the effect of posture on oesophageal emptying is evident. In those patients with oesophageal food retention before treatment and in both groups after treatment, nocturnal oesophageal acid exposure was greater than that during the day. This reflects not only the importance of gravity but also the hydrostatic effect of food and fluids in enhancing oesophageal transit producing a comparable disorder to that seen in systemic sclerosis. 9 Our findings indicate that some degree of gastrooesophageal reflux is common after pneumatic dilatation for achalasia. Such reflux is, however, commonly asymptomatic. In only two of the 17 patients studied did symptoms occur and even these were transient and responsive to conservative treatment without recourse to long term H2 receptor antagonist drugs. Symptomatic reflux after bag dilatation appears to be much less common and disabling than after cardiomyotomy' where peptic oesophageal stricture is a recognised complication. 
